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VUKS, M. F. 


USSR/Physics - Solid State Physics Nov 53 


“SenZexence on the Liquid State of Vatter, Held 22-20 May 1953 at Kiew by the Aendeny 
of Sciences, Ukrainian SR, and riev State University ix T, G. Shevchenko,” S. D. 
Ravikovich, 0. F. Roshehina and /. F. Skryshevskiy ; 
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VUKS, M, F. and LITVINOV, V. L. 


"Rotary Mobility of Molecules in Liquids and Solutions, and Determination of 
the Time of Reorientation", a paper presented at the second conferenc3 on the 
Liquid State of Matter, Kiev, 30 May to 3 June 1955, Usp, Fiz. Nauk, April 1955 
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- - AUTHORS: Bogdanov, I.A., Vuks, M.F. and Yelfimov, V.I1. 51-4-15/25 
TITLE: Determination of the optical anisotropy and the polarizabil- 
_ ity tensor of méiecules from scattering of light in solutions. 
(Opredeleniye opticheskoy anizotropii i tenzora 
-polyarizuyewosti molekul po rasseyaniyu sveta v rastvorakh) 
PERIODICAL: "Optika i spektroskopiya" (Optics and By eroncouy) 
ieee ae Ee Oe, -1957, Vol.2, ‘No.4 pp502-509 (U.S.S.R. : ; 
ABSTRACT: If the refractivity fice. the average polarizabllity) and 
_.. ...the.dipole moment of molecules are preserved on solution then 
their polarizability tensor remains unchanged. In such cases 
the light scattering of solutions can te used for the atudy 
of the optical anisotropy of the solute molecules. The hypo- 
thesis of preservation of the polarizability tensor of the 
solute is supported by Raman and electron absorption spectra 
which do not change much on solution. This paper describes 
experimental evidence confirming this hypothesis. CS,, 
benzene and nitrobenzene were dissolved in liquids with weak 
anisotropic light scattering: CCl,, cyclohexane, neptane, 
ethyl alcohol ether and acetone, C8o was also disadlved in 
benzene. Concentrations of the solute were 2~30% by vod.une. 
The polarizability tensor for CS5, benzene and nitrobenzene 
is known from ie asurements of the Kerr constant and the 
light depolarization coefficient of their vapours. These 
Card 1/4 molecules also possess strong optical anisotropy, convenlently 


"2 
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51-4-15/25 
Determination of the optical anisotropy and the 
polarizability tensor of moleculss from scattering of light 
in solutions. (Cont.) 


polarizability tensor on solution. Similar tests are carried 
out on monosubstituted derivatives of benzene: toluene, 

phenol, aniline, chlorobenzene, lsromobenzene and Llodebenzene. 
The same solvents as before were used and the solute concen- 
trations were 4~20% by volume. Solutions of phenol and anil- 
ine in cyclohexane-and in heptane, and of iodobenzene in 

ethyl alcohol were studied at 50°C, the rest at room temper- 
ature. Except for solutions of aniline in ether and acetone, 
where a noticeable solute-solvent, interaction occurred, the 
results rollowed the pattern for CS5, benzene and nitrobenzene. 
Solutions of paradichlorobenzene, paradibromobenzene and 
paradiiodobenzene (mainly in CCl, and benzene) were also 
studied. Again results similar ts those for CS,, benzene and 
nitrobenzene were obtained. Vaiues of the optical anisotropy 
obtained from measurements for mono and ci-substituted benzene 
were compared with those calculated on the basis of edditivity 
of polarizabilities. These valuex differ considerably (up to 
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YURKS, OM. F. 


‘AUTHOR: Vuks, MF. 1-4-1425 
. TITLE: Additivity of the polarizability. tensoy and the polarizabil- 
‘..,. , dty of bonds. (Additivnost! tenzora polyarizuyemesti 1 
polyarizuyemosti .svyazey).- 
PERIODICAL: "Optika i Spectroskopiya" (Optics and § ectroscopy) 
-1957, Vol.2, Noe4, pp.494-501 (U.S.8.Re) 
ABSTRACTS “The author criticises K.GeDenbigh's (Trans.Farad. Soc. 

; .936, 1940) tables of bond polarizabilities .as not very 
rete From experimental data for various compounds with 
the CHo group, for methane and ethane, the longitudinal (%)}) .. 
and transverse (“1 ) polarizabilities of the C—H bond . é 
(Ai) = 7-1 and. Ay “= 6.2 x 10-25 em3) and of the C—C bond 
(43, = 14.9 and a, = 0.6 rs 10°25-em3) are calculated. 
Assuming the C—H (Hy °3 x-10°25 om3) and the 


N—H (#3, = %, = © 10°25 oul) bonds to be isotropic 

the Sie tesuti ies sf x found for. the Be (X41 = 13.9 

and “yj = 1.46) and the C—N (Aj = 4325 ae -%) = 2.7) bonds. 
$f 10-256 


The values quoted are in units 0 From the values 
of & for the C—H and N— H bonds more accurate values of the 
C—C1l, C—Br, C=C, C=0, C=S, CSEC ard C2£N bonds were cal- 
culated, From this new table of bond polarizabilities the 
Card 1/2 values of .polarizabilities and of optical anisotropy of nine 
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54-4-7/20 


Dibromoabenzeness 


1957, Vol. 22, Nx 4y PP: 14-18 (USSR) 


optical anisotrcpy and the polarization tensor of “he above 
mentioned compounds ig investigated. The results are compared 


dichlorobenzenes and dibromobenzenes are essentially higher 


This pheomenon {4s explained by the 
ons cf halogen with the l-electrons of 


the benzene ring. With xylene the obtained values are some~ 


Yours, 47-F. 
AUTHORS: yuks, HM. Fe, Panov, H. G. 
nn et : 
TITLE: Investigation of the Polarization Anisotropy of Molecules 
of Ortho-, Neta-, and Para~-Dichlorbenzenes; 
and Xylenesby Scattering of Light in Solutions 
(Izucheniye anizotropli polyarizuyemostd molekul orto-; 
meta-i paradikhlorbenzolov, dibrombenzolov i kailolav po 
rasseyaniyu sveta Vv rastvorakh). 
PERIODICAL: Vestnik Leningraskogo Univernsiteta Seriya Fiziki 1 
‘Knimil, 
ABSTRACT: ‘The influence of the position of two substituents on the 
with those of an additivity scheme. The values for 
than the additive ones. 
linking of the r-electr 
what lower than the additive ones. The latter is difficult 
to expiain, but is, with renarvation, aperibed to the 
induction effect. 
Card 1/2 
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Investigation of the Polarization Anisotrcpy of Molecules 54-4-3/20 
of Ortho-, Meta-. and Para-Dichlorbenzenes, Dibromobenzenes, 
and Xylenes by Scattering; of Light in Soiutions 


There are 2 figures, 2 tables, and 6 references, 
3 of which are Slavic. 


SUBMITTED: Harch 27, 1957 


AVAILABLE: Library of Congress 


Card 2/2 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310001-9" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310001-9 


POR RATS CLERT EST RULERS RENEE NRE eee eee = 


ee AeKe;_YUKS WKS, MPoi LITVINOV, Volo 


‘yo methods for the determination of She oriented. etek 118) 
of molecules, Miz, sbor. no 038118120 157, 


1 Teningredskiy ordena Yenins gosudarstventyy universitet in, Ade 


nage (Taght~-Scattering) (Spectrum, Molecular) 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310001-9" 


PEGE Oewtapatiees ween ce non 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001961310001-9 


24(7) 
AUTHOR: 


TITLE: 


PERIODICAL 


ABSTRACT 3 


, SOV/48-22-11-3/33 
tn-Men Dok. Yuka, Me Fey Nedzvetyekiy, D. S. 
Oe 


Spectroscopic Observation of Rotation Mobility of Molecules in 
tuagi-Liquid Camphene and Tricyclena Crystalis (Spektroskopi- 
cheskoye izucheniye vranhehatel'noy podviznnosti mulekul v 
kvazizhidkikh kristallakh kamfennu 1 triteikiena) 


Tavesatiya Akaaemii nauk GUSh, Seetya rinienaskaya, 948, Vol 22, 
Nr 11, pp 1302-1403 (ULSR) 


Se-cail+zd auasi-Liouid crystals possesr a series of special 
qualities. Investigations carried out by Gross and Raskin 

(Ref 1) snoved that the. dispersion spectra of these ervstals: 
are to a large extent similar to the spectra of the linuid phase. 
The methods of observation ot the expansion of dispersion lines, 
as worked out by the authors (resonance filter method und 
spectrographic method ‘Ret's 2 and 4)), made closer comparisons 
possible. Experimental data thus obtained permit the follcwing 
conclusions to be drawn: The tact that the intensity of an- 
isotropic dispersion varies only slightly as tne melting point 
is passed, seems to indicate that orientational disorder ina 
erystal is not different from the aisorder in liquids. The fact 
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+ 


SOV/48-22-11-2/33 
Spectroscupic Observation of Rotation Mobility of Holecules in Quasi-Liouid 
_Camphene and Tricyclene Crystals 


that the width of dispersion lings is equal indicates that the 
rotary mobility of molecules in nuagi-liquid crystals is prac- : 
tically the same as in liquids. ‘hese results confirm Frenkel's 
ideas about orientated melting in quasi-fluid crystais (Ref 5). 
The lack of orientational disorder in such crystals and the 
facility for quick re-orientation of their molecules is due to 

i a slight anisotropy and elongation of the respective molecules, 

This circumstance is obvious fron the very low grade of! ree 

orientational energy of the molecules (1,3 + 145 kilocnlorie/mol) 

which is only two times greater than the average energy of a 

single degree of freedom of the oscillation movement. "here are 

1 figure, 2 tables, and 5 references, shich are Soviet. 
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ae ' TENE ‘o dupertires 
Scattering of light in solution and other phenowena dus ‘to 
fron the ideal. Uxr. fiz. zhur. 9 no.5:526-531 ly "he : - 
ar (1fiRA 1789) 


1, Leningradskiy gosudarstvennyy universitet. 
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TITLE: 


PERIODICAL 


ABS TRACT s 


Card 1/4 


S0V/51-4-6-8/24 
Atakhodzhayev, A.K., Vuks, H.F. and Plaksina, KV. 
—— 


Broadening of the Scattering Line and the Orientational Relaxation 
Time of Solutions (Ushireniye linii rasseyaniya 4 vremya. 
oriyentatsionnoy relaksetaii rastvo:tov) 


Optik 1 Spektroskoplya, 1968, Vol IV, Nr 6, pp 763-766 (USSR) 


fo find the relationship between th» orientational relaxation time 


of molecules and viscosity of the medium it is usual to etudy eclutiorzs. 
Qualitative measurements, carried oat in the suthors’ laboratory 

many years ago, had shown that, in certain cases, transition from the 
pure liquid to a solution is accompinied by broadening of the acattering 
line which can ba observed with the naked eye. The present paper 
reports a more dotailed investigation of this phenomenon. ive liquids 
with intense anisotropic scattoring were chosen for this inveatigaticas 
they wores hydrogen disulphide, chlorobenzene, bromobenzene , 
benzophenone and salol. The first three liquids possesa lerw viscosity 
and produce a wile relaxational wing on ecattoring of light, the lest 
two liquids possess high viscosity and produce a very narron 
relaxational wing. The following liquids with weak anisotropic 
scattering were used as solveatss ether, ethyl alcohol, acatone, 
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s0V/51-4-6-8/24 


Broadening of the Scattering Line and the Orientitional Relaxation Time 


of Solutions 


carbon tetrachloride, cyclohexane aid heptane. ‘Intensities of 

the anisotropic scattering of the liquids used as solvents tro, 
compared with the anisotropic scattering of benzene, acual to ; 
0.092, 0.046, 0.146, 0.060, 0.064 aid 0.108 respectively. ‘to ensure 


that scattering of light from the solute molecules is severtil tines 


higher than the scattoring from the, solvent the following concentrations 
were useds hydrogen disulphide 10/ by volume, chlorobenzen» and 


 bronobenzene 16%, benzophenone and salol 6% Broadening of the 


scattering line-in solutions was studied by-two methods; 10 
rosonance filter method (Ref 1) and the spectroscopic mothol (Ref 2). 
Because of tho small light powor of tho apparatus used by tae authors, 
4% was not possible to measure broadening of the scattering line of 
the solvents thenselves. It was found in the majority of csses the 
relaxational wing in solutions is considerably wider than in pure 
liquids. The results of the experimental determination of the 
orientational relaxation time for nolecules of hydrogen disulphide, 
chlorobenzene, bEromobenzene, benzoyhenone and salol 4n solutions are 
given in ‘tab.es 1-3 which also contain data for pure liquids. 
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card 3/4. 


807/61 -4-6-8/24 


Breadening of the Scattering Line and the Orientational Relaxation Time of 


Benzophenone and salol were {nvestigated only in solution 1 

carbon tetrachloride. The results show in the tables indicate that 
both the methods used sive practically identical results. In 
solutions, a8 well as in pure liquida, distritution of intensity 

4n the rolaxational wing fits wol] the forma of M.A. Leontovich 
with one relaxation time. The most remarksble result obtaine: in 
the work is the almost complete incependence of the orientational 
relaxation time of solvent viscotlity. This almost complete dopartcre 
fron the Debye's formila which givus the rolationship between the 
orientational rolaxation tine of moleciles and solvent viscosity 

may be expleined as follows. Orieatational relaxation of niolecules 

ig a rotational Brownian motion and, in contrast to the trenslational 
Brovmian motion, it does not Anvol've the forces betaeen the solrent 
molecvles and, therefore, does not depend much on solvent wriscoalty. 
The tables show that the relaxatioa times for all souutioni, except 
the solutions of hydrogen disulphiie in heptane are considerably 
smaller than the relaxation times of pure liquids. In tho case of 
benzophenone and salol this may be explained simply by the differanes 
between the viscosity of solutions and pure liquids. ,In tae renaining 
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80V/61-4-6-8/24 
Broadening of the Scattering Line and the Oriuntational Relaxation Tite of 
Solutions 


cases decrease of the relaxation time in solution may be due to 
the lack of such orientational ordor around the dissolved molecules 
as that which exists around each molemlo of a pure substance. 
Departure from the orientational order in solution makes 
re-orientation of molecules oasior than in pure substances. 

There are 3 tables and 2 Soviet references. 
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Molecules in Liquids at High Temperatures (Spektrcskop) cheskcys 
opredeleniye vromeni orientatsionnoy rolaksatsii molek.2 v 
zhidkostyakh pri povyshennykn temperaturakh) 


PERIODICAL: Optika i Spektroskopiya, 1952, Vol 5, Nr 1, pp SL~£6 (USSR) 


ABSTRACT: The results are given of an experimental study of broadening cf the 
scattering Mnesand calvwletion of the orientational relazatica time 
for a number of Aiquids in a wide range of terperaturea. The autherd 
used the photometric method described earlier (Refs 2, 3), with 
certain small refinements, to moasuse treadening ef the scattering lives. 
The method of calculation of the relavation time from the lize 
broadening is described in the present: paper. 23 crganic Liqaizs 
(such as hydrogen disulphide, beuzens, pyridine, toluene, ets.) wWece 
studied at temperaturea fran 20-200°C, with the excepticn cf 
nitrobenzene and styrene whith were sixdied only at rocu temperetiice 
(table 1). Fig 1 showa the oxsiting and scattered light apestra for 
ben.ene at 28 and 203°C. Figa 2-5 show the depentences of tts 
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relaxation ‘ime (T) on the reciprocal of the abselate tanpera‘ure 

(1/t) for 16 of tho 23 liquids studiel. With the exceptica of 

benzaldehyde, acetophenone and methyl benzoate, the experimental 

points lie on straight lines. This moans that the dependence of the 
relaxation tims on temperature is given by the forma 

22%, exp(U/k?) where t, is the half poricd of rotational 
? cecillations and U is the activation energy. Linear dependense was 

also obtained for benzophenone and salel. For aniline, pneacl, 

benzyl alcohol, benzaldehyde, acetophenore and methyl benzoate a 

departure from linearity is observed at tempora‘ures above 60°C. 

In similar substances the same dependence of © on T is observed, for 
exemple in toliene and ethyl benzene, Table 1 gives the relaxation 
times at 20 and 200°C, the activatior. energies and the valuos of T,- 
The relaxation times can be calculated theorotically using Det yo's 
formla % = ¥y%/kT where vy ia the volume of a molecule ani ¥, is the 
viscosity of a liquid. The results of such thecrotical calcalatilozs 
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in Liquids at High Temperatures 


of the relaxation times are given in lable 2. Comparison of Tables 1 ani 
2 shows that the calculated relaxation time is always greater than 

the experimontal value. A furthor deyartere fraa Debye s form 

4s found in the absence of proportionslity between % an: /T nhen 

the liquid temperature is altered. Ir many cases propsrticrality 
between tT and is cbserved. There are § figures, 2 tablea and 

5 Soviet references. 
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TITLE: 3 Additional absorption of ultrasound in solutions and its 


relation to fluctuations in concentration and to diffusion 


PERIODICAL: Akusticheskiy zhurnal, v- 9, noe 1, 1963, 23-27 


TEXT: In this review article results of Soviet and non-Soviet papers 
- published between 1926 and 1960 are discussed. Comparison is made between | 
- the additional absorption curve of ultrasound and tne diffusion rate. It 
4s shown that the maxima of ultrasound absorption correspond to maxiina of 
light scattering and to minima of the diffusion coefficient. This 
indicates that the additional ultrasound absorption in stratified ani * 


non-atratified solutions is closely connected to fluctuations of consentra- 
tions and diffusion rate. It is assumed that this results from rela:cation 
| ef the fluctuations in concentration. There are 2 figures and 23 refer- 
\ ences. 
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TLTLE + HeLationshiy between rotational. mokility of mole- 


cules and viscosity 


SOURCE: - S$troyeniye 7 fFizicheskiye svoyatva veshchegstva v 
zhidiom sostoyanii; materialy XV soveshch. po pirobl.« 
zhidkogo sort. veshchestva, v Kiyeve 1959 @ Kiev, 
igd-vo Kiev. univ., 1962, LL-14 
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HOC: Measurements of the anisotropy relaxation time of 
liquids, carried out by the author together with .K. Atakhodzhayev 
and V.J.. ldtvinov, showed that the Debye formiia relating the relax- 
ation time and the viscosity of Liquids is not obeyed by very vis- 
cous Liquids with intermolecular hydrogen bonds and by liquids with 
nearly spherical moleculcs. Measurements of the relaxation time V 
and of the viscosity 4 of twenty organic Liquids, carried out at 
20 - 20000 by the author together with A.K, Atakhedzhayev, showed 


U Au Uys 
that t = toc rot/RT and N = Noe vise/RT where Uroy and Uyigc OTe 
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the activation energies for molecular rotation (reorientation) and 
translation respectively. For 13 out of 20 Liquics it was found 
that Urop = Uyigg; for 3 liquids Upot = Uyige abcve 70°C, For the . ‘ 
remaining 4 Liquids (benzene, pyridine, toluene, ethyl benzene?) 
Urot < Uyige at all test temperatures, It is concluded that for 


° 


the majority of the tested liquids the potential barriers opposing as 


-rotation and translation are equal or nearly equal.; rotation accom- 


panies translation and both are governed by the rate of diffusion, 
In the case of benzene, pyridine, toluene and ethyl benzene rol:ation 
is easier than translation because molecules of these liquids are 


nearly spherical. ‘there are 3 figures and 1 table. 
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1962, 762-768 


- DEXT: The nuthors compare measurements of the time cf 
relaxation (%) of the molecular anisotropy in a liquid obtained 
by dispersion with results obtrined by widening of the scattering 
lines by dynamic double reiraction (these two methods are based 
on the {i} M.A. Leontovich theory, J. of Physics, USSR, 4, 499, 
1941). Good ngreement between the results of all three ve thods 
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was obtained in the ense of 9 lnrgo nunver of orgenio medin (3.¢., ° 
benzene, toluene, Oyin,p~xylenes). No agreement was obtnined in the. J 
case of aniline, nitrobenvene, diphenyl, and salel. The experimen- 

tal error is 10% when the dispersion op widening methods are used. 


‘fhe validity of the expression 


a 2Uasy 


3 or” 
was aleo examined ( 7 
as ¢ ( dip 


is the time of dipole relaxation); the expression was found to be 
valid, within a fair rranzge of accuracy, in the case of the majority 
of organic Liquid studied; the most important exception was diphenyl 


ether for which { = 18x10-12 sec., while 


@ 2,.6x10-12 sec, 


1% 
.These differences are releted to the non-rdgidthy of the molecules 
or to the superposition of dispersion effects on the usual orien- 


tation effect. 
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TITLE; ° The sentterins of lisht in solutions and its 


" relvtion to diffusion and ultrasonic wave absorption ~ / 


PSHIODICAL:  Ukrains'kyy fizychnyy zhurnnl, v.7, no.7, ; 
1962, 778-781 a 


'PEXT; The Gibbs excess molnr potentinl Ge is a qualitative 
‘measure offluctuations in the concentration of the components of 


a solution, and its value et the limit of stability of the solntion, 


_is about 300 cal. /mole. Large concentration-induced scattering 
af lignt is-to be expected in all cases in which G appronches 


300 cal./mole. ‘the maximum scattering does not necessarily corres— 
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minimum value of a*G/d where G is the Gibbs molar thermodynamic 
potential and x, is the *~ molzr concentration of the first compo- 
“nent of the solution; since dé /9 x1, where € is the optical die- 
lectric permenbility, ana «mich is one of the factors affecting 
the Raylei-vh sestterin.s constart, is itself a function of the 
concentration. In the system agetone-water the minimum (a6/ax*),, 
is at 50% acetone while the maximum scattering is at 10% acetone 
(all percentages are molar). Generally, ‘the sett ering intensity 
decrenseswith heating. As the value of 0°6/2«7 affects the rate 
of dirfusion too, the scattering intensity is closely related to 
the coetficient of difiusinn of the system, both one-phase and 
two-phase binary systems. For- the system methanol (or ethan], 

or propmnol, or tert. butanol) - water, the absorption of ultra 


pond to the maximum fluctuations in -concetitration, i. Ce, ‘to. the oo. : 7 
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sonic waves in a solution is related to the fluctuations in concen- 
tration and the rate ot diffusion, althou;h the maximum absorption - 
does not necessarily correspond to maximum seattering or minimum rh 
diffusion. Where are 3 figures. Ve 
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